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Abstract

Question

Leptuca spinicarpa, the spiny-wristed fiddler crab, lives in North America along the
shores of the Gulf of Mexico where it is periodically submerged by brackish tides.
Using the mitogenomic sequence of Minuca minax (LeConte 1855) as a reference, this
research examines the mitogenomic sequence and gene arrangement of L. spinicarpa.
Previously, the mitochondrial genome was partially sequenced using NGS (NextGeneration Sequencing) Illumina Sequencing, but three regions of difficulty remained,
which we refer to as gaps. Custom designed primers were created and Sanger
sequencing was used for these relatively short regions (ca. 1000 nucleotides) to
characterize the three problematic regions. As a result of our investigation, sequences
for two of the three gaps are now complete. Research on the remaining gap (located in
a non-protein-coding region) is ongoing. Annotation of the entire genome is
anticipated once all three gaps have been sequenced completely.

Results

What is the gene arrangement and complete mitogenomic sequence for spinywristed fiddler crab, Leptuca spinicarpa?

Background
● The mitochondrial genome of M. minax is 15,937 base pairs in length and is
comprised of 37 total genes.
○ 13 protein-coding genes (PCGs)
○ 2 ribosomal RNA genes (rRNAs)
○ 22 transfer RNA genes (tRNAs)
● The genome also contains a 737 base pair long control region.

Figure 5: Diagrammatic alignment (Geneious, version 11.04) of Minuca minax
reference sequence, existing Illumina sequence for Leptuca spinicarpa, new
Sanger sequences generated in this study, and the non protein-coding region
of difficulty, which is the target of ongoing research.

Figure 3: Ovals indicate trouble regions for the Illumina sequencing of
Leptuca spinicarpa. Three gaps were identified in the sequencing. Two of the
three gaps are located in a protein coding region, while the third gap is
located in a non-protein coding region (figure based on Conrad et al., 2021).

Methods
1. Extracted DNA from ethanol-preserved tissues
2. Aligned L. spinicarpa Illumina Sequence with completed M. minax sequence
Figure 1: Completed mitochondrial genome of Minuca minax. Protein-coding genes
are depicted in magenta (cox), yellow (nad), green (atp), and purple (cob). Transfer
RNAs are in blue while ribosomal RNAs are in red.

3. Designed PCR primers based on conserved flanking areas in question
4. Screened primers for amplification efficiency
5. Performed PCRs and quantified results

Conclusions
● Our analyses reveal that L. spinicarpa has a similar gene arrangement to M. minax,
with some differences, such as a 32bp deletion in L. spinicarpa.
● The 3rd gap is proving to be more difficult to sequence likely because it is located in
the control region where there are many repeated sequences, creating secondary
structures with loops, which are very unstable. Consequently, new primers are
currently being created in more stable regions in order to achieve the complete
mitogenomic sequence.
● These are only primary conclusions. Full conclusions await annotation of the entire
genome which is scheduled to be completed in the fall semester by A. Finke.

6. PCR products were purified for direct sequencing

Our Research
● The mitogenome of M. minax is used as a reference sequence as we attempt to
describe the complete mitochondrial genome of a different species of fiddler crab,
L. spinicarpa, which is pictured in Figure 2.
● NGS (Next-Generation Sequencing) Illumina Sequencing was used on the L.
spinicarpa.

7. DNA sent to Iowa State DNA Facility for Sanger sequencing

8. Analyzed resulting sequences using Geneious program
9. Proofread sequences were aligned to M. minax (reference sequence) and L.
spinicarpa
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Figure 2: Distribution of Leptuca spinicarpa

Results
1. Primers were successful for two of the three problematic regions (Figs. 4 & 5).
2. A 32bp deletion was detected in L. spinicarpa.
3. One area is proving difficult to sequence (as it was in the Illumina sequencing
procedure). This region is found in the putative control region of the genome.

Within the brachyurans, fiddler crabs are a cosmopolitan family of semi-terrestrial
crustaceans found along most temperate and tropical coastlines (Shih et al. 2016).
Along the shores of eastern North America, the spiny-wristed fiddler crab, L.
spinicarpa Rathbun 1900, is geographically distributed within the Gulf of Mexico
from Cape San Blas, Florida to Laguna de Terminos, Campeche, Mexico (Barnwell
and Thurman 1984). The lifestyle and physiology of this species is similar to other
species in the genus Leptuca. It burrows into hard mud or clay substrates which are
submerged periodically by brackish tides (salinity: 360 to 960 mmol/kg H2O).
Consequently, L. spinicarpa is an excellent candidate for studying the molecular
biology of species in the Leptuca genus.
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